A case-control study of determinants for high and low dental caries prevalence in Nevada youth by Ditmyer, Marcia et al.
RESEARCH ARTICLE Open Access
A case-control study of determinants for high
and low dental caries prevalence in
Nevada youth
Marcia Ditmyer
1*, Georgia Dounis
1, Connie Mobley
1, Eli Schwarz
2
Abstract
Background: The main purpose of this study was to compare the 30% of Nevada Youth who presented with the
highest Decayed Missing and Filled Teeth (DMFT) index to a cohort who were caries free and to national NHANES
data. Secondly, to explore the factors associated with higher caries prevalence in those with the highest DMFT
scores compared to the caries-free group.
Methods: Over 4000 adolescents between ages 12 and 19 (Case Group: N = 2124; Control Group: N = 2045)
received oral health screenings conducted in public/private middle and high schools in Nevada in 2008/2009
academic year. Caries prevalence was computed (Untreated decay scores [D-Score] and DMFT scores) for the 30%
of Nevada Youth who presented with the highest DMFT score (case group) and compared to the control group
(caries-free) and to national averages. Bivariate and multivariate logistic regression was used to analyze the
relationship between selected variables and caries prevalence.
Results: A majority of the sample was non-Hispanic (62%), non-smokers (80%), and had dental insurance (70%).
With the exception of gender, significant differences in mean D-scores were found in seven of the eight variables.
All variables produced significant differences between the case and control groups in mean DMFT Scores. With the
exception of smoking status, there were significant differences in seven of the eight variables in the bivariate
logistic regression. All of the independent variables remained in the multivariate logistic regression model
contributing significantly to over 40% of the variation in the increased DMFT status. The strongest predictors for
the high DMFT status were racial background, age, fluoridated community, and applied sealants respectively.
Gender, second hand smoke, insurance status, and tobacco use were significant, but to a lesser extent.
Conclusions: Findings from this study will aid in creating educational programs and other primary and secondary
interventions to help promote oral health for Nevada youth, especially focusing on the subgroup that presents
with the highest mean DMFT scores.
Background
By the year 2000, the World Health Organization
(WHO) announced the global average goal for dental
caries was to be no more than 3 DMFT (decayed, miss-
ing, filled teeth) at 12 years of age [1]. Although there
has been a significant decline in dental caries prevalence
since the early 1970s, oral disease, including caries,
remains a major public health challenge [2-4]. In 2004,
most American children reported good oral health, but
subsets suffered a higher level of oral disease, primarily
children living in poverty and some racial/ethnic minor-
ity populations [5]. American children born into poverty
have suffered twice as much tooth decay as their more
affluent peers and have likely had less access to oral
health care [5]. Problems with access to health care
result in uninsured children being 2.5 times less likely
than insured children to receive dental care and 3 times
more likely than insured children to have unmet dental
needs [5].
The decayed, missing, and filled teeth (DMFT) index
is commonly accepted by the dental community for
measuring caries prevalence in the population and has
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tion Examination Survey (NHANES) [4]. Over time, a
skewed distribution of caries prevalence has developed
in many countries, with a significant proportion of
12-year-olds found with high or very high DMFT values
even though a proportion is totally caries free [6]. Some
suggest that mean DMFT does not accurately reflect
this skewed distribution leading to incorrect conclusions
that the caries situation for the whole population is
under control, while in reality population subgroups still
suffer from high caries rates. WHO reported that oral
disease, including dental caries, remains a major public
health challenge [2]. In the USA, dental caries is the sin-
gle most common childhood disease, occurring 5 times
more frequently than asthma and 7 times more than
hay fever [3].
Studies have identified associations between numerous
factors and dental caries, supporting agreement that
dental caries is a multi-factorial disease modulated by
genetics, behavior, and environment [2,7]. Understand-
ing the influence of demographic variables, such as sex,
race, community water fluoridation, environmental
smoke, and lifestyle and social conditions will contribute
to the development of improved prevention and treat-
ment approaches [2,4-6]. Thus, identifying the subpopu-
lations at greatest risk (those presenting with the highest
DMFT scores) and discovering the significant correla-
tions of selected factors associated with dental caries
prevalence provides the rationale for this study.
The purpose of this study was two-fold. Firstly, to
identify the 30% of Nevada Youth assessed during a sta-
tewide, school-based oral health screening initiative who
presented with the highest DMFT score and compare it
with a cohort who were caries free and with comparable
national NHANES data. Secondly, to explore the factors
associated with caries prevalence among those who pre-
sented with the highest DMFT scores compared to the
caries-free group.
Methods
Selection and Description of Participants
Since 2001, an ongoing statewide, school-based, oral
health screening initiative annually has been conducted
in public/private middle and high schools in Nevada.
Data used for this retrospective case/control study col-
lected during 2008/2009 academic school year included
4169 adolescents between ages 12 and 19 (Case Group:
n = 2124); Control Group: n = 2045). Inclusion criteria
for participation in the health screenings were parental
consent and student assent. The data was reorganized in
ascending order starting with a DMFT index = 0. The
entire sample was subdivided into three equal segments,
from which those who are caries free (DMFT = 0)
would constitute the control group and those in the top
1/3 with the highest DMFT (DMFT ≥ 4.0) would consti-
tute the case group. The third that fell in the middle
(DMFT < 0 > 4.0) were not used for the purposes of
this study. The University of Nevada Las Vegas Institu-
tional Review Board approved this initiative to assure
student confidentiality.
Oral Health Screening
Trained and calibrated licensed dental examiners con-
ducted oral health screenings in dedicated mobile dental
clinics (one each in northern and southern Nevada) to
assess caries prevalence. Inter- and intra-examiner reliabil-
ity were validated with Intraclass Correlation Coefficients
(0.81; p < 0.001 and 0.98; p < 0.001 respectively) [8].
Examiners followed the Radike criteria with modifica-
tions to establish prevalence [9]. As with NHANES, pre-
valence was determined using DMFT indices developed
by Klein et al [10] and prevalence of untreated tooth
decay. Examiners used artificial light and non-magnify-
ing mirrors to perform visual assessments similar to
methods used in NHANES [4].
The Crackdown on Cancer oral screening initiative
procedural manual (contact authors) detailed all train-
ing/calibration, diagnostic, and coding criteria.
Face-to-Face Interviews
Trained interviewers collected self-reported health beha-
viors, health history, and environmental determinants
associated with disease through face-to-face interviews
in the privacy of the mobile clinic setting. Investigators
computed the internal reliability of the questionnaire
using Cronbach’s alpha (r = 0.79, p < 0.001) [11].
Selection of Variables
Eight factors comprised the cited variables of interest in
the dental literature as significant modulators of dental
caries [1,4,12]. These included sex, age, dental insurance
status, race, environmental smoke exposure, smoking
habits (including cigarettes, cigars, smokeless tobacco,
and marijuana), living in an area with or without com-
munity water fluoridation, and applied dental sealants.
In 1999, the Nevada Legislature passed a bill requiring
the Southern Nevada Water Authority to fluoridate the
municipal water supply [12-14], subsequently establishing
the fluoride range of 0.7-1.2 mg/L for Clark County [12].
Clark County, which comprises around ¾ of the popula-
tion of Nevada, is the only county in Nevada with commu-
nity water fluoridation. Consequently, the exposed group
comprised students attending schools in Clark County
versus those attending schools in all other areas of Nevada.
Statistical Analysis
Caries prevalence rates were computed (untreated decay
scores {D-Scores} and DMFT scores) for the 30% of
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score and compared to the control group (caries-free) as
well as to data from NHANES (1999-2004) [4]. Com-
puted t-tests and Analysis of Variance (ANOVA) com-
pared D-Score means and DMFT score means on select
variables of the case group. Bonferroni post hoc tests
were used to assess significant differences between
groups [11].
Chi-Square analyses were computed for each variable
to assess whether significant differences were found
between the case and control groups. Bivariate logistic
regression was subsequently performed (forward step-
wise) to assess relative contributions of these predictor
variables between the case and control groups. Logistic
regression was used because it does not assume that the
relationship between the independent variables and the
dependent variable is a linear one, nor does it assume
that the dependent variable or the error terms are dis-
tributed normally. The Wald statistic was used to assess
statistical significance. Odds Ratios (OR) associated with
each predictor value were produced. There was no pre-
sence of multicollinearity among the significant variables
[11]. Subsequently, multivariate logistic regression was
performed using backwards stepwise methods to calcu-
late OR (Referent: DMFT = 0) for each of the eight vari-
ables using the Wald statistic to confirm significance of
each variable and Chi-Square to validate the model’s
goodness-of-fit (c
2 = 475.35, p = 0.002). Data reported
in this study were analyzed using SPSS 16.0 (SPSS, Inc.).
Results
This study included an equal proportion of males and
females (49% male; 51% female), with an approximately
equal proportion split between areas with community
water fluoridation (46%) and those without community
water fluoridation (54%). A majority of the sample was
non-Hispanic (62%), non-smokers (80%), and with den-
tal insurance (70%). Table 1 details the demographics
between the case and control groups within all select
variables. Table 1 also details the mean untreated decay
scores (D-Score) and mean DMFT scores of the case
group by select variables.
Table 2 compares sex, age group, and race groups of
the case group to population data reported in NHANES
1999-2004 [4]. Only the 30% of Nevada adolescents with
the highest mean DMFT were compared. A review of
the D-Scores and DMFT Indices of this subpopulation
reflected a much higher percentage within each compar-
ison group. These data confirmed a skewed distribution
of dental caries in this subpopulation.
Significant differences in mean D-scores (untreated
decay) were found in seven of the eight variables in the
case group (Table 1). The only variable with no signifi-
cant difference in the mean D-Score was sex. There
were significant differences between the case and con-
trol groups in mean DMFT Scores on all eight predictor
variables.
Chi-Square analysis revealed significant differences
between the case and controls in all selected variables
(Table 3). The Wald statistic confirmed significance in
seven of the eight variables in the bivariate logistic
regression between the case and control groups
(Table 3). There were no significant differences found in
those who smoked and those who did not smoke
between the case and control groups. Chi-Square vali-
dated the model’s goodness-of-fit (c
2 = 172.04, p =
0.0009). Odds ratios produced the relative odds of the
groups within each factor between the case and controls
(Table 3). The strongest contributors were race group (F
= 152.78, p < 0.001), increasing age (F = 58.40, p <
0.001), community water fluoridation (F = 57.73, p <
0.001), and applied sealants (F = 52.88, p < 0.001). Odds
ratios found that Hispanics with the highest reported
mean DMFT scores were more than 2 times (OR =
2.135, CI = 0.29-0.59) more likely than White, Non-His-
panics to have the highest reported mean DMFT. Simi-
larly, Nevada youth between 16 and 19 years of age were
more than 2 times (OR = 2.04, CI = 0.41 - 0.59) more
likely than those between age 12-15 to be among the
adolescents with the highest DMFT score. Those living
in areas where there is no community water fluoridation
were almost 2 times (OR = 1.98, CI = 0.40-0.59) more
likely than those living in communities with fluoridated
municipal water supply to be among the highest DMFT
scores. Those without sealants are 1 1/2 times (OR =
1.52, CI = 1.59 - 2.25) more likely than those with sea-
lants to present with the highest mean DMFT.
The relative strength of the variables selected was
further explored using multivariate logistic regression
analysis (Table 4). All eight variables contributed signifi-
cantly to the final model (F = 458.93, p < 0.001) R
2 =
0.443). The R
2 of 0.443 (Adjusted R
2 = 0.412) indicated
approximately 40% of the variables combined contribu-
ted to increased DMFT indices. Beta coefficients placed
race, age, fluoridation, and applied sealants as the stron-
gest contributors, respectively. Gender, second hand
smoke, insurance status, and tobacco were significant,
but to a lesser extent.
Discussion
This study reported caries prevalence between 30% of
Nevada youth with the highest DMFT and Nevada
youth who are caries free. Both the mean untreated
decay score (D-Score) and the mean DMFT index were
computed. Results reflect a skewed distribution of caries
among those with the highest mean D-Score and mean
DMFT on all selected variables. This study confirmed
that dental caries remains a common chronic disease
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a select subpopulation.
The decade-old global average goal for dental caries to
be no more than 3 DMFT (decayed, missing, filled
teeth) at 12 years of age [1] was an aspirational goal set
by the WHO at a time where it looked like caries would
explode in developing as well as developed countries
[15]. In many countries the goal was achieved, but
oftentimes was replaced by a polarized situation where
some had no and some had a significant number of den-
tal caries; thus, the case group presented with a signifi-
cantly higher prevalence rate in mean DMFT in all
Table 1 Control- and case Group Demographics and Mean D and DMFT Scores of the Case Group
Variable Control Group Case Group D-Score† Test Statistic DMFT† Test Statistic
N N Mean (SE) D-Score Mean (SE) DMFT
Sex
Male 1086 953 2.84 (0.10) 1.41 6.36 (0.14) 11.222**
Female 959 1171 3.04 (0.09) 7.01 (0.04)
Age‡
12-15 1654 1346 2.77 (0.08) 3.06* 6.66 (0.09) 31.250**
16-19 388 781 3.21 (0.12) 7.45 (0.07)
Dental Insurance
Insured 1176 1353 2.14 (0.8) 15.18** 6.87 (0.07) 19.89**
Not Insured 383 678 4.79 (0.12) 8.03 (0.06)
Race Group‡
White, Non-Hispanic 1296 842 2.19 (0.10)± 10.13** 6.86 (0.08) 13.89**
Black, Non-Hispanic 173 278 2.99 (0.12) 6.68 (0.12)
Hispanic 573 1007 3.16 (0.11) 7.14 (0.10)
Fluoridation
Fluoridation 1324 580 1.72 (0.07) 15.55** 6.43 (0.08) 14.20**
Without Fluoridation 721 1544 3.78 (0.09) 7.30 (0.07)
Second Hand Smoke
Exposed 565 871 3.52 (0.11) 7.13* 7.23 (0.06) 6.09*
Non-exposed 1470 1244 2.03 (0.09) 6.74 (0.10)
Smoking Status
Currently Smoke 215 372 3.53 (0.14) 5.03* 7.43 (0.12) 23.65**
Currently do not Smoke 1177 1204 2.60 (0.09) 6.33 (0.05)
Applied Sealants
No Sealants 752 1153 3.63 (0.10) 11.29** 7.36 (0.12) 7.69*
Sealants 1290 974 2.11 (0.08) 6.45 (0.14)
Note: *p < 0.05; ** p < 0.01; †D-Score and DMFT Scores computed on the 30% with the highest DMFT Scores; ‡ Groups as Defined in NHANES, 2007;
± Bonferroni post hoc results indicate differences between this group and the other 2 groups.
Table 2 Comparison of the 30% Adolescents with the Highest DMFT Score from Nevada Oral Health Initiative with
NHANES Population Data (1999-2004)
30% with the Highest DMFT Score* NHANES (1999-2004)
Variable Decay** % (SE) DMFT Mean (SE) Variable Decay** % (SE) DMFT Mean (SE)
Age Age
12-15 28.7% (1.21) 6.66 (0.09) 12-15 16.91% (0.99) 1.78 (0.08)
16-19 45.3% (1.11) 7.45 (0.07) 16-19 22.24% (1.45) 3.31 (0.09)
Sex Sex
Males 46.2% (1.13) 6.36 (0.14) Males 19.89% (1.22) 2.31 (0.09)
Females 53.8% (1.21) 7.01 (0.04) Females 19.31% (1.30) 2.79 (0.08)
Race/Eth* Race/Eth
White, NH 26.3% (1.46) 6.86 (0.08) White, NH 16.22% (1.45) 2.54 (0.10)
Black, NH 37.0% (1.44) 6.68 (0.12) Black, NH 25.66% (1.39) 2.20 (0.10)
Hispanic 41.8% (1.22) 7.14 (0.10) Hispanic 28.57% (1.54) 2.82 (0.13)
Note. * N = 2127 **Untreated Caries; NHANES, 2007 estimates are adjusted to the US 2000 standard population; SE = Standard Error.
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D-score than the national average (Table 2). Dental
professionals should be aware of these factors when
developing educational programs, and when designing
and implementing prevention strategies
The logistic regression produced significance among
all but one of the select variables, smoking status. The
strongest contributor was race group. The Nevada Oral
Health Screening Initiative recorded race and ethnicity
separately. Race and ethnicity were combined into the
same groups used in NHANES studies for subsequent
comparison (Table 2). When comparing DMFT indices
by ethnicity category (non-Hispanic White, non-Hispa-
n i cB l a c k ,a n dH i s p a n i c )o ft h e3 0 %o fN e v a d ay o u t h
with the highest DMFT scores with national averages
reported in NHANES, the prevalence of the 30% of
Nevada youth with the highest DMFT were significantly
higher. In both Nevada and national data, Non-Hispanic
Blacks and Hispanics presented with higher rates
respectively. African Americans and Hispanics were
between 1.75 and 2.35 times more likely than non-His-
panic Whites to present with higher mean DMFT
scores. Identified reasons for racial disparities in oral
health include both microbiological and behavioral fac-
tors including income, education, and residence [16].
The percent increase in diversity within the Nevada
population overall from April 1, 2000 to July 1, 2006
was 24.9% as compared to the percent increase in the
US of 6.4% [17]. The larger than national average
increase may explain the oral health disparity seen in
these data between the various races in Nevada, but also
presents a bigger challenge to the dental community to
choose the correct preventive approach in such a diverse
population.
Comparisons of age categories revealed higher mean
DMFT indices in those between 15-19 years of age from
those who were younger (12-15 years of age), indicating
a significant increase with age [3]. Odds Ratios confirm
Table 3 Results of Chi-Square tests on Select Variables and Bivariate Logistic Regression of Significant Variables from
Chi-Square Tests
Variable Control Group Case Group Χ
2 Statistics Caries Free vs. Top 30% DMFT Score Wald Statistic
N % N % OR (95% CI)
Sex 21.25*
Male 1086 53.1 953 44.9 27.64* 1.00
Female 959 46.9 1171 55.1 1.25 (1.09-1.41)
Age‡ 58.40***
12-15 1654 81.0 1346 63.3 161.06** 1.00
16-19 388 19.0 781 36.7 2.04 (1.75 - 2.33)
Dental Insurance 46.59*
Insured 1176 75.4 1353 66.6 63.13** 1.00
Not Insured 383 24.6 678 33.4 1.50 (1.25 - 1.75)
Race Group‡ 152.78***
White, Non-
Hispanic † 1296 63.5 842 39.6
Black, Non- 240.08** 1.00
Hispanic 173 8.5 278 13.1 1.75 (0.82 - 2.98)
Hispanic † 573 28.0 1007 47.3 2.35 (2.05 - 2.55)
Fluoridation 57.73***
Fluoridation 1324 64.7 580 27.3 1.00
Without 35.21*
Fluoridation 721 35.3 1544 72.7 1.98 (1.40 - 2.56)
Second Hand Smoke 565 27.8 871 41.2 1.00 32.38*
Exposed 1470 72.2 1244 58.8 85.41** 1.33
Non-exposed (1.08 - 1.58)
Smoking Status 2.05
Currently Smoke 215 15.4 372 23.6 31.01* 1.00
Currently do not Smoke 1177 84.6 1204 76.4 1.16 (0.94-1.38)
Applied Sealants 52.88***
No Sealants 752 36.8 1153 54.2 1.00
Sealants 1290 63.2 974 45.8 126.13** 1.52 (1.39-1.65)
Note: *p < 0.05; ** p < 0.01; ***p < 0.001; D-Score and DMFT Scores computed on the 30% with the highest DMFT Scores; ‡ Groups as Defined in NHANES, 2007;
†Significant differences between 2 groups only
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than 2 times more likely than the younger age group to
present with higher DMFT indices. Although age is not
a modifiable factor, dental professionals should educate
parents and adolescents of the importance of good oral
hygiene practices.
Community water fluoridation has been documented
as the most cost-effective, equitable, and safe commu-
nity-based approach to improving oral health [18]. Parti-
cipants living in areas without community water
fluoridation in Nevada were almost 2 times more likely
to present with higher DMFT indices. The benefits of
water fluoridation are proportionally higher for people
who do not have regular access to other sources of
fluoride [18]. Therefore, dental professionals should
counsel patients living in non-fluoridated geographic
areas on the importance of using other sources of fluor-
ide. It is of special significance that several futile
attempts have been made in Nevada to introduce com-
munity water fluoridation to other counties, such as
Washoe County, which comprises around 15% of the
population.
Dental sealants help to reduce incidence of dental car-
ies. Without dental sealants, caries prevalence and
severity will likely continue to increase in children [19].
Nevada’s successful sealant program has demonstrated
decreases in prevalence rates that are greater than the
national average. This study confirmed that Nevada
youth who have not received dental sealants are 1 1/2
times more likely to present with higher mean DMFT
scores than those with sealants [19].
Some suggest that inadequate dental care for children
of low-income families is due, in part, to lack of dental
insurance [20]. Participants without dental insurance
were 1 1/2 times more likely to present with higher
mean DMFT indices than those with dental insurance.
Despite improvements in children’so r a lh e a l t ht h r o u g h
prevention, disparities still exist among subpopulations
[20]. Lack of dental insurance could explain the negative
oral health outcomes experienced by children and mino-
rities [3,20].
Secondhand smoke exposure reportedly causes
immediate harm [21]. Nonsmokers, living in a smoking
environment, are at greatest risk for negative health
effects from secondhand smoke exposure. Investigators
reported an association between environmental tobacco
and risk of dental caries among children; suggesting
children exposed to secondhand smoke have
Table 4 Multiple Logistic Regression Results Demonstrating Odds-ratios of Being in the High DMFT Group vs. in the
Cariesfree Group.
Caries Free vs. Top 30% DMFT Score
Variable Wald Statistic OR (95% CI)
Race Group 159.63*
White, Non-Hispanic 1.00
Black, Non-Hispanic 2.27 (2.37 – 3.37)
Hispanic 2.96 (2.05 – 3.27)
Age 59.784***
12-15 1.00
16-19 2.04 (1.70 – 2.45)
Fluoridation 59.233***
Fluoridation 1.00
Without Fluoridation 2.04 (1.69 – 2.45)
Applied Sealants 53.833***
Sealants 1.00
No Sealants 1.53 (1.44 – 1.63)
Second Hand Smoke 33.1258***
Non-exposed 1.00
Exposed 1.42 (1.03 – 1.53)
Insurance Status 6.587*
Insured 1.00
Not Insured 1.25 (1.04 – 1.51)
Smoking Status 6.479*
Currently do not Smoke 1.00
Currently Smoke 1.85 (1.68 – 2.06)
All significant Independent Variables Remain in Final Model.
*p < 0.05; ***p < 0.001.
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pants exposed to environmental smoke were 33% more
likely to present with higher mean DMFT indices than
those not exposed.
In a meta-analysis of more than 50 epidemiological
studies, females had a higher prevalence and severity of
dental caries than males [23]. For both genders, their
untreated decay was around 40% of the DMFT index
and no significant gender difference was found in the
decayed component. The significantly higher DMFT
index for females is taken as an indicator that females
may have received more dental treatment expressed as
higher M or F in the index, girls presented with 1.25
times greater likelihood than boys of presenting with a
higher mean DMFT Score. Although, like race and age,
sex is not a modifiable risk factor, dental professionals
should target female patients for education and aggres-
sive preventive measures [23].
Tobacco has been linked to poor oral health, including
smoker’s palate and melanosis, oral candidosis, dental
caries, periodontal disease, and oral cancers [24]. In this
study, the likelihood of presenting with higher mean
DMFT scores was no greater between those adolescents
who smoke and those who do not smoke. There was a
very low number of adolescent participants who
reported smoking (N = 215) compared to those who
reported not smoking (N = 1177) in the case group.
This factor combined with the expectedly brief period of
smoking likely contributed to the non-significant results
found with this factor.
Limitations and Future Recommendations
Because this sample was examined using a modified
protocol, data for this study may be an underestimate of
caries prevalence and severity compared to NHANES
[4]. Unlike NHANES, there were restrictions placed by
the funding agency in our study preventing the use of
compressed air and explorers. However, researchers
compared studies using visual methods without probes
and drying with studies using visual/tactile methods
with explorers and compressed air and subsequently
found that only in groups with low caries prevalence
were statistical differences observed [25]. Additionally,
there is an increasing amount of research that indicates
the use of a dental explorer for assessing noncavitated
incipient lesions may not be a best practice approach
[26]. Some experts suggest that the use of an explorer
for this purpose can penetrate the surface and convert a
subsurface lesion to a frank cavity [27]. Additionally,
there have been a number of false-positive diagnoses on
occlusal surfaces thus indicating the value of the dental
explorer is limited [9,26,27].
Self-reports warrant caution in interpreting data.
However, quality control documentation supports data
collection and entry protocols. In the Nevada Oral
Health Initiative, individual students were not followed
over time due to confidentiality issues, thus preventing
longitudinal data collection. Analysis of cross sectional
data across all years of the ongoing studies would
strengthen these findings. Sources of fluoride other
than community water fluoridation are not identified
in this study. Inclusion of other potential sources of
fluoride supplementation may influence these results.
Data from the oral health screening initiative is likely
to be an underestimate of similar data reported from
t h eN H A N E S[ 3 ]b e c a u s eo fd i f f e r e n c e si ns t u d ym e a -
sures discussed in this paper. For practical reasons the
number of variables selected were limited, for instance
SES was not measured directly, but the dental insur-
ance variable functioned as a proxy for this, albeit not
as detailed. The over 40% explanation of the variation
of the dependent variable does attest to the relevance
and importance of the independent variables chosen.
Since this study focused on the two extreme groups in
caries prevalence, the cariesfree and the high DMFT
s c o r e r s ,t h i ss t u d yc a n n o tb eu s e dt om a k ei n f e r e n c e s
about the general DMFT status in Nevada youth or
the ranking of Nevada youth oral health in a national
context. We will conduct further studies to help assess
these issues and the associations presented in this
study.
Conclusion
We found that a young person of Hispanic back-
ground, older age, living in a community without
water fluoridation, and not having had sealants placed
was at a significant higher probability of being in the
high DMFT group compared to being cariesfree. Find-
ings from this study will aid in creating educational
programs and other primary and secondary interven-
tions to help promote oral health for Nevada youth,
especially in the subgroup that presents with the high-
est mean DMFT scores. Because dental professionals
have frequent contact with adolescents and their par-
ents/guardians, findings from this study can provide a
guide for early detection, prevention, and treatment
practices.
Acknowledgements
Source of Funding: Crackdown on Cancer Oral Health Surveillance Screening
Program receives funding through the Trust Fund for Public Health and The
Fund for Healthy Nevada, both beneficiaries of the Master Tobacco
Settlement.
Thank you to: Dr. Christina Demopoulos, Director of Crackdown on Cancer
Oral Health Surveillance Screening Program.
Author details
1UNLV School of Dental Medicine, 1001 Shadow Lane, MS 7425, Las Vegas,
NV 89106, USA.
2University of Sydney, Faculty of Dentistry and UNLV School
of Dental Medicine, 1001 Shadow Lane, MS 7425, Las Vegas, NV 89106, USA.
Ditmyer et al. BMC Oral Health 2010, 10:24
http://www.biomedcentral.com/1472-6831/10/24
Page 7 of 8Authors’ contributions
MD, GD, and CM have been engaged in the multi-year development of the
surveillance program, including developing the protocols and guidance for
examiners, data collection as well as ongoing quality control. MD performed
the statistical analysis in collaboration with ES. The paper was drafted by
MD, ES, GD, and CM contributed to its completion. All authors have read
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 4 June 2010 Accepted: 11 November 2010
Published: 11 November 2010
References
1. World Health Organization: Oral Health Information Systems: Oral Health
Surveillance. 2010 [http://www.who.int/oral_health/action/information/
surveillance/en/], Accessed on October 14, 2010.
2. Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C: The global
burden of oral diseases and risks to oral health. Bull World Health Organ
2005, 83(9):661-69.
3. Office of the Surgeon General: Oral Health in America: A Report of the
Surgeon General U.S. Department of Health and Human Services’ Resource
Library; 2000 [http://www2.nidcr.nih.gov/sgr/sgrohweb/home.htm],
Accessed on October 14, 2010.
4. Dye BA, Tan S, Smith V, Lewis BG, Barker LK, Thornton-Evans G, et al: Trends
in oral health status: United States, 1988-1994 and 1999-2004. National
Center for Health Statistics. Vital Health Stat 2007, 11(248).
5. Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Division of Oral Health,
Children’s Oral Health. 2004 [http://www.cdc.gov/oralhealth/publications/
factsheets/sgr2000_fs3.htm], Accessed on October 14, 2010.
6. World Health Organization: Significant Caries Index 2008 [http://www.
whocollab.od.mah.se/sicdata.html], Accessed on October 14, 2010.
7. Reisine ST, Psoter W: Socioeconomic status and selected behavioral
determinants as risk factors for dental caries. J Dent Educ 2001,
65:1009-16.
8. Shrout PE, Fleiss JL: Intraclass correlations: Uses in assessing rater
reliability. Psychological Bulletin 1979, 86:420-428.
9. Radike AW: Criteria for diagnosing dental caries. Proceedings of the
Conference on the Clinical Testing of Cariostatic Agents Chicago, IL: American
Dental Association; 1968, 87-88.
10. Klein H, Palmer CE, Knutson JW: Studies on dental caries. Dental status
and dental needs of elementary school children. Pub Health Rep 1938,
53:751-765.
11. Warner RM: Applied Statistics: From Bivariate through Multivariate Techniques
Los Angeles, CA: Sage Publications; 2008.
12. Ditmyer M, Mobley C, Draper Q, Demopoulos C, Smith S: Development of
a Theoretical Screening Tool to Assess Caries Risk in Nevada Youth.
Journal of Public Health Dentistry 2008, 68(4):201-208.
13. Division of Oral Health, National Center for Chronic Disease Prevention and
Health Promotion. Achievements in Public Health, 1900-1999: Fluoridation
of Drinking Water to Prevent Dental Caries. MMWR 1999, 48(41):933-940.
14. Southern Nevada Water Authority: Fluoride 2007 [http://www.snwa.com/
html/wq_facts_fluoride.html], Accessed on October 14, 2010.
15. Barmes DE: International perspectives for the first quarter of the twenty-
first century. Swed Dent J 1989, 13:1-6.
16. Reid BC, Hyman JJ, Macek MD, Race/ethnicity and untreated dental caries:
the impact of material and behavioral factors. Community Dent Oral
Epidemiol 2004, 32:329-36.
17. US Census Bureau: State & County Quick Facts. 2007 [http://quickfacts.
census.gov/qfd/states/32000.html], Accessed on October 14, 2010.
18. Centers for Disease Control and Prevention: Surgeon General’s Statement on
Community Water Fluoridation 2004 [http://www.cdc.gov/fluoridation/
fact_sheets/sg04.htm], Accessed on October 14, 2010.
19. Swift EJ: The effect of sealants on dental caries: a review. J Am Dent
Assoc 1988, 116(6):700-704.
20. Mouradian WE, Wehr E, Crall JJ: Disparities in Children’s Oral Health and
Access to Dental Care. JAMA 2000, 284:2625-2631.
21. U.S. Department of Health and Human Services. The health consequences
of involuntary exposure to tobacco smoke: A report of the Surgeon General
Rockville, MD: U.S. Department of Health and Human Services; 2000.
22. Aligne CA, Moss ME, Auinger P, Weitzman M: Association of pediatric
dental caries with passive smoking. JAMA 2003, 289(10):1258-64.
23. Lukacs JR, Largaespada LL: Explaining sex differences in dental caries
prevalence: Saliva, hormones, and “life-history” etiologies. Am J of Hum
Bio 2006, 18:540-555.
24. Reibel J: Tobacco and oral diseases. Update on the evidence, with
recommendations. Med Princ Pract 2003, 12(Suppl 1):22-32.
25. Assaf AV, Meneghim MC, Zanin L, Mialhe FL, Pereira AC, Ambrosano GMB:
Assessment of different methods for diagnosing dental caries in
epidemiological surveys. Community Dent Oral Epidemiol 2004, 32:418-25.
26. Stookey G: Should a dental explorer be used to probe suspected carious
lesions? J. Am Dent Assoc 2005, 136:1526-1532.
27. Ekstrand K, Qvist V, Thylstrup A: Light microscope study of the effect of
probing in occlusal surfaces. Caries Res 1987, 21:368-74.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6831/10/24/prepub
doi:10.1186/1472-6831-10-24
Cite this article as: Ditmyer et al.: A case-control study of determinants
for high and low dental caries prevalence in Nevada youth. BMC Oral
Health 2010 10:24.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Ditmyer et al. BMC Oral Health 2010, 10:24
http://www.biomedcentral.com/1472-6831/10/24
Page 8 of 8